Biochemical pharmacology of the gamma-aminobutyric acid receptor/ionophore protein.
The synaptic receptor sites for the neurotransmitter gamma-aminobutyric acid (GABA) can be assayed in vitro with several radiolabeled agonists and one antagonist. Numerous criteria of specificity have been met for these binding sites. All of the ligands show heterogeneity in binding affinities. The subpopulations thus defined have a remarkably similar specificity for GABA analogs, which suggests an intimate relationship and possible interconvertibility. Modulation of GABA receptor binding by barbiturates, anions, and other membrane treatments that affect agonists and antagonists in an opposite manner suggests a three-state model of interconvertible affinities. The complex of GABA receptor and chloride ion channel contains modulatory sites for barbiturates and benzodiazepines, drugs that enhance GABA responses in neurons. The receptor complex can be solubilized in detergent with the three mutually interacting receptor activities intact. The complex has an apparent molecular weight of 355,000 and has been partially purified. GABA agonist function has been assayed at the biochemical level by measuring the activation of 36Cl- efflux from preloaded hippocampal slices by GABA, muscimol, and barbiturates. This response is blocked by the antagonists of the GABA site (bicuculline) and the barbiturate site (picrotoxin). Comparison of binding and function on the same tissue should be useful in analyzing the mechanism of action of GABA.